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Pure S4N4 is prepared by a new method from reduction of S3N3CI3 by various metals (Hg, Cu, Sn). Realized either in an inert solvent or directly in gaseous phase the reaction is complete. The stability range of NSC1 has been determined by Raman spectrometry.
Tetrasulfur tetranitride is a very interesting product because it is the starting material for many products containing sulfur and nitrogen. In the usual method S4N4 (1) is prepared by bubbling gaseous ammonia through a solution of sulfur dichloride dissolved in an inert solvent:
16 NH3 + 6 SCls -> S4N4 + 12 NH4C1 + 2 S Besides S4N4, NH4C1 and S, the S7NH imine is also formed in small quantity. by dioxane permits to partly eliminate sulfur.
S4N4
can be purified by chromatography on an alumina column (2), benzene, a good solvent for S4N4, is used for its elution. By sublimation under vacuum it is possible to eliminate sulfur from S4N4, but this method is dangerous due to the explosive character of S4N4. 
S3N3CI3 dissolved in an inert solvent is unstable. The yield is about 65%.
Tin and copper lead to similar results, however, the reaction time is much longer. During the contact with the S3N3CI3 solution, the metals are covered with chloride, which stops the reaction; it is important to add some pure metal.
B. Action of Metals on S3N3C13 in Gaseous Phase
We have also studied the action of metals on NSC1 which has the same N/S ratio than S4N4. This gaseous compound is obtained from S3N3CI3 or S4N3CI (5) . On heating, these thiazyl chlorides decompose according to:
We have studied the first reaction which leads to the formation of NSC1 alone.
B. 1. Stability range of NSCl
We checked the stability range of NSCl in order to^ determine the best conditions of the NSCl reaction on metals. The S3N3CI3 decomposition was studied by infrared and Raman spectrometry. The methods used allow to record the spectra directly at the studied temperature. The tightness to gas is realized by toric gaskets in viton, which allows to work under vacuum. We measure the temperature with a thermocouple placed along-side the tube in the oven.
B. 1.1. Experimental techniques

B. 1.11. Besults
We have observed the decomposition of S3N3CI3
from 90 °C with production of NSCl easily identifiable by its three vibrations all visible in Raman ( 2 NSCl -* S2CI2 + N2
Above this temperature, only S2CI2 exists.
We must point out that our infrared spectra are more complex than our Raman ones. As a matter of fact, during the infrared study of the S3N3CI3 decomposition, we cannot avoid the condensation of solid on the windows which are obviously at a lower temperature than the gas. This deposit gives further absorption bands which can be attribuated to S3N3CI3, S3N2CI2 and S6N4C12. The formation of these solid thiazyl chlorides results from the following reactions:
3 NSCl -> S3N3CI3 
B. 2. NSCl-metal reaction
We studied the action of copper on NSC1. 
B. 2.1. Experimental device
B. 2.11. Besults
When the copper is in contact with NSC1, it gets immediately dark and the glove finger is gradually covered with yellow S4N4. After the complete sublimation, we collect pure S4N4 on the glove finger; the greater part of S4N4 stays on the copper. Then the latter is treated by carbon disulfide; S4N4 is soluble and recovered after evaporation of the solution. The insoluble residue, characterized by X-rays is the cuprous chloride.
We have also extracted S4Ni from the deposit on copper by sublimation at 100 °C.
To conclude we can schematize the formation of We have tried to follow "in situ" the mechanism of the S3N3CI3-CU reaction by infrared spectrometry by using a heated cell: copper turnings do not influence the recording of infrared spectra. The only gas which appears is NSC1, we have not observed the formation of an another gaseous specimen such as SN or S2N2.
